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Application of IEEE1588 time synchronization protocol in digital substation
SHI Xianhao,GAO Houlei,XIANG Minjiang, CUI Chuan
(School of Electrical Engineering,Shandong University,Ji’nan 250061, China)

Abstract: According to the time synchronization requirements of IEC61850 at different levels of digital
substation , three synchronization modes are compared :hard-wired, SNTP (Simple Network Time Protocol) and
IEEE1588 PTP(Precision Time Protocol). The clock types of IEEE1588 and their relationships are introduced
and the principle of IEEE1588 PTP synchronization is analyzed in detail. The feasibility of IEEE1588 PTP
synchronization with current hardware supporting conditions of digital substation is described. Two schemes of
IEEE1588 PTP application in IEC61850-based substation for future substation automation systems are
proposed:one for single substation and the other for multiple substations. In the proposed schemes,the
redundant configuration of grandmaster clock using Beidou navigation satellite system,GPS(Global Positioning
System) and atomic clock is discussed.
Key words: IEEE1588; digital substation; time synchronization; Ethernet; IEC61850; time island



